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(54) Apparatus and method for synthesising information signal and reproduction control signal 
and information signal recording apparatus 


(57) A synthesis signal which was reproduced from 
a reproducing apparatus and converted into an analog 
signal includes an analog information signal and a copy 
control code. The copy control code is modulated by a 
spread spectrum A code reading unit of the recording 
apparatus extracts a copy control code by an inverse 


spread spectrum. A code changing unit changes the 
copy control code by a spread spectrum as necessary. 
An output signal of the code changing unit is convened 
into a digital signal. The digital signal is subjected eg 
processes necessary for recording and is recorded to a 
recording medium. 
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Description 

The present rnvention relates to mformatton signal 
recording aoparatus and method, infornnaiion signal 
copying system and method, and an tnrormation signal 
recording medium. More particularly, the invention re- 
lates to a copy prevention system in which a signal is 
not lost even in a communication by an analog signal. 

There are some methods for copy prevention in a 
recording system ot digital data, for example, a digital 
VTfl (video tape recorder). One of them is a method of 
inhibiting a copy by adding a copy control signal to digital 
data. First, a pnnciple of a copy prevention system will 
be described. In the accompanying drawings. Fig. 1 is 
a diagram showing the principle of the copy prevention 
system, in Fig. 1. reference numeral lOO denotes a re- 
producing apparatus: 101 a recording medium for repro- 
duction: 102 a reproducing unit: nO a recording appa- 
ratus: 111a recording unit: n 2 a copy control signal de- 
tecting unit: 1 1 3 a recording m.edium for recording: 1 21 
a read signal from the recoraing medium iOi: 1 22 a re- 
production signal which is supplied from the reproducing 
apparatus lOO to the recording apparatus 110: 123 a 
copy control signal, and 1 24 a write signal to the record- 
ing medium 1 1 3. 

In [he reproducing apparats lOO constructed by the 
recording medium 101 for reproduction and the repro- 
ducing unit 102 in Fig. 1 a recording signal is read out 
from the recording medium 101 by the reproducing unit 
102 and is outputted as a digital or analog reproduction 
signal 122. On the other hand, in the recording appara- 
tus 110 constructed by the recording unit ill. copy con- 
trol signal detecting unit 1 1 2. and recording medium 1 1 3 
for recording, the copy control signal detecting unit 112 
detects the copy control signal 123. In accordance with 
Jhe deiecnon result, the recording unit 1 1 1 generates the 
write signal 124 which innibits or permits the recording 
to the recording medium n 3 for recording. 

The recording apparatus for recording a signal to 
the recording medium 101 which is reproduced by the 
reproducing aoparatus 100 will now be descnbed. Fig. 
2 IS a block diagram of the recording apparatus by a dig- 
ital signal In Fig. 2. reference numeral 200 denotes an 
analog unit: 201 an information source from which infor- 
mation ro be recorded is generated: and 21 0 a digital 
unit. The digital unit 210 comprises: an encoding unit 
211 a copy prevention code generator 212. a synthe- 
sizer 213. a writing unit 214. and a recording medium 
215 An analog information signal 231 is converted to a 
digital information signal 232 by an ADC (analog/digital 
converter) 221 and is supplied to the digital unit 210. In 
the digital unit 210. the encoding unit 211 encodes the 
digital information signal and supplies an information 
code 233 to the synthesizer 213. The synthesizer 21 3 
-synthesizes the information code 233 and a copy pre- 
vention code 234 from the copy prevention code gener- 
ator 212. An output signal 235 from the synthesizer 213 
IS supplied to the writing unit 214 and an output signal 


236 of the writing unit 214 ,s recorded in (he reccrctng 
medium 215. The information code 233 and copy ore- 
vention code 234 are recorded tn the recoraing mecium 
215. The system of Fig. 2 can be applied to for example. 
^ a mastenng of a read-only disk medium. 

Fig. 3 shows another example of a recording acca- 
ratus for digitally recording. According to the example of 
Fig. 3. the copy prevention code is added in the encod- 
ing unit 211 The information code 233 from the encod- 

JO tng unit 211 is supplied to a code reading unit 2i6 and 
an added copy prevention code 237 is separated The 
copy prevention code is supplied to a control unit 21 7 of 
the copy prevention code. The control unit 217 limits a 
generation of copy. For example, when the copy preven - 

'5 tion code is a code for permitting a copy of one gener- 
ation, the control unit 2i 7 generates a control signal 238 
for rewriting the copy prevention code to a code for in- 
hibiting the copy and a control signal 239 for instructing 
permission or inhibition of the recording of a signal to 

20 the recording medium 2 1 5 by the writing unit 214. When 
the original copy prevention code permits the copy of 
one generation, the control signal 238 is supplied to a 
code cnanging unit 213. the copy prevention code is 
changed to a code having the contents of inhibiting Ehe 

^5 copy, and the writing is permitted by the control signal 
239 The system of Fig. 3 can be applied to. for example, 
a digital VTR. 

In a copy system using a digital medium, the oper- 
ation in case of a digital connection and the operation 

JO in case of an analog connection are different. Examoies 
in those cases will now be described, respectively F-"rst. 
the digital connection will be described. Fig. 4 is a sche- 
matic diagram of a copy system by the digital connec- 
tion. Reference numeral 301 denotes a digital data re- 

J5 producing apparatus: 302 a digital data recording appa- 
ratus: and 311 a digital signal. As for the operation of 
Fig. 4 the digital signal 311 is supplied from the digital 
data reproducing apparatus 30 1 to the digital data re- 
cording apparatus 302 and the recording operation of 

*o the digital data recording apparatus 302 is controlled by 
the copy control signal included in the digital signal 3i i 
Fig. 5 shows an example of the copy system by the 
digital connection. In Fig. 5. reference numeral 400 de- 
notes a reproducing apparatus: 401 a recording medium 

^5 on the reproduction side- 402 a reading unit: 4i0aaigital 
interface: 4ii a communication path: 420 a recoraing 
apparatus: 424 a copy prevention code reading unit: 425 
a copy control signal control unit: 426 a code changing 
unit: 421 a writing unit: 423 a recording side recording 

so medium: 431 a read signal: 432 a digital reproduction 
signal: 435 a copy prevention code which was reaa 436 
and 437 control signals: and 438 a wnte signal. 

The operation of the construction of Fig. 5 will now 
be described. In the reproducing apparatus 400 com- 

ss prising the recording medium 401 for reproduction ana 
reading unit 402. the read signal 431 obtained from the 
recording medium 401 is supplied to the reading una 
402 and is outputted as a digital reproduction signal -^32 
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'he cJigitai .-eo reduction signal 432 passes through the 
rcmmunication path an of ihe cigdai interlace 410 and 
'•s supplied lo the cede reading unn 424 and the copy 
prevention cede 435 is separated. The copy control sig- 
nal control unit 425 decodes the separated copy pre- 5 
vention coae 433 and reads the mfornnation. The control 
signal 436 for changing the copy prevention code is out- 
putted to the code changing unit 426 and the control sig- 
nal 437 for instructing the permission or inhibition of the 
recording of the signal to the recording medium 425 is '<? 
outputted to the writing unit 421. In the construction of 
Fig. 5. not only the permission and inhibition of the re- 
cording but also the limitation of the copy about the gen- 
eration can be performed. 

The copy system by the analog connection will now JS 
be described. Fig. 6 shows a schematic construction. 
Reference numeral 501 denotes a digital data reproduc- 
ing acparatus: 502 a digital data recording apparatus: 
and 511 an analog signal transmitted between the ap- 
paratuses 501 and 502. in the construction of Fig, 6. the 20 
analog signal 5 1 1 which was D/A converted and output- 
ted from the digital data reproducing apparatus 501 is 
inputted to the digital data recording apparatus 502 and 
:s A/0 convened and digitally recorded, in such a sys- 
tem, wnen the copy control signal has been extin- -?s 
guished in the analog signal 5ii. the copy prevention 
control cannot be executed m the digital data recording 
apparatus 502. 

A few methods have been proposed as a method 
of preventing the copy by an analog interface. For ex- ^0 
ample, when the analog signal is a video signal, a phase 
of a color burst of an analog video signal to be outputted 
!S partially mvened or a pseudo synchronization signal 
having an extremely large level is inserted as a sync sig- 
nal for AGC so that even if the normal reproduction can 
be performed. When the video signal is recorded by the 
VTR. a normal reproduction image is not obtained in a 
monitor receiver. 

In a conventional copy system, a digital copy pre- 
vention code !S added to a signal in which an information ^0 
source was digitally encoded. In case of a digital inter- 
face therefore, the digital recording apparatus detects 
r.he copy control signal and can execute the copy pre- 
vention control Even if the digital data reproducing ap- 
paratus IS used, however, in case of an analog interface, 
the digital signal as a copy control signal added by the 
D/A conversion is dropped out. The copy control signal 
cannot be consequently detected in the digital recording 
apparatus m which the signal is finally recorded. The 
copy orevention control cannot be performed. Thus, it ^0 
IS necessary to prevent the copy by using the difference 
between the AGC methods of the VTR and the monitor 
receiver or the difference between the charactenstics of 
the ARC methods. 

As mentioned above, when executing the copy pre- 
vention by using the difference between the AGC meth- 
ods of the VTR and the monitor receiver or the difference 
between the APC characteristics, there is a fear of oc- 


currence of problems such that the copy cannot ce ore- 
vented, a reproduction image of the monitor receiver s 
disturbed by a countermeasure for the copy prevention 
or the iike. 

it IS 'therefore, an object of the invention to provide 
information signal recording apparatus and method, in- 
formation signal copy system and method, and an infor- 
mation signal recording medium which can certainly 
prevent a copy in case of an analog interface and hardly 
exerts an influence such as detenoration or the like on 
an original signal m that case. 

According to an aspect of the invention, there are 
provided information signal synthesizing apparatus and 
method characterized in that an information source gen- 
erates a mam information signal, a sub information 
source generates a sub information signal, a spread 
spectrum unit performs a spread spectrum process 10 
the sub information signal, and a synthesizer synthesiz- 
es the spread spectrum processed sub information sig- 
nal which IS supplied from the spread spectrum unit and 
the mam information signal from the information source, 
thereby generating a synthesis information signal. 

According to another aspect of the invention, rhere 
are provided information signal synthesizmg apparatus 
and method characterized in that an information reading 
unit reproduces a sub information signal from a synthe- 
sis signal of a mam information signal and a spread 
spectrum processed sub information signal by execut- 
mg an inverse spread spectrum process to the spreao 
spectrum processed sub information signal and gener- 
ates the main information signal, a sub information sig- 
nal control unit forms a change sub information signai 
by changing the sub mformation signal which is sucpiied 
from the information reading unit, and a synthesizer 
forms a synthesis signal of the changed sub information 
signal which was spread spectrum processed and the 
main information signal from the changed sub inrcr.-r.a- 
tion signal and the mam information signal from the in- 
formation reading unit. 

According to the invention, there is also proviCec an 
information signal recording apparatus characterized :n 
that an information reading unit reproduces a copy con- 
Erot signal by executing an inverse spread spectrum 
process to a spread spectrum processed copy control 
signal from an analog synthesis signal of a mam infor- 
mation signal and the spread spectrum processed cccy 
control signal, an analog/digital converter convens :ne 
synthesis signal to a digital signal, the permission and 
inhibition of the recording of the digital output signal -o 
a recording medium by a recorder are controlled m ac- 
cordance with the copy control signal. 

In the invention, since a band of the addition infor- 
mation such as a copy control signal or the like iS wta- 
ened by the spread spectrum process and the addition 
information is added to the signal band of the infcrrra- 
tion source, the copy control signal cannot be deietec 
by a filter or the like 3mce the spread spectrum crcc- 
essed signal is added an influence by a detenor=-tcn 


3 


0 


EP 0 778 566 A2 


6 


or me iike :s naraly exerted on the original data. Further 
as :ong as '-^o synchronization is obtained at a tinning 
when the spread soectrum is performed, it is difficult to 
perfornn not only the detection of the addition of the sig- 
nal but also the detection of the copy control signal. In 
addition, different codes can be used as a PN code 
which is used for the spread spectrum and a several 
kinds of orthogonal codes can be also multiplied. Ac- 
cording to the invention, therefore, since the copy con- 
trol signal is not erased even after the digital signal was 
0/ A converted, the copy is prevented for the digital data 
recording apparatus which is connected in an analog- 
wise manner. Since the copy control signal is not erased 
even in the signal recorded in the analog recording ap- 
oaratus and the copy control signal cannot be deleted 
by a filter or the like, a very high effect of copy prevention 
can be obtained. Further there is an advantage such 
that by multiplying the kind of spread spectrum and the 
orthogonal functions, an amount of information which 
can be added can be freely controlled. 

The invention will be further described by way of ex- 
ample, with reference to the accompanying drawings, 
in which' - 

Fig. 1 's a block diagram showing a principle of a 
copy prevention system: 

Fig. 2 is a block diagram of an example of a record- 
ing apoaratus according to a digital signal of a copy 
control code: 

Fig. 3 is a block diagram of another example of a 
recording apparatus by a digital signal of a copy 
control code: 

Fig. 4 IS a block diagram schematically showing a 
copy system by a digital connection: 

Fig. 5 IS a block diagram of an example of the copy 
system by the digital connection: 

Fig. 5 IS a block diagram schematically showing a 
copy system by an analog connection: 

Fig. 7 ts a block diagram of an embcxjiment of a re- 
cording apparatus by an analog signal of a copy 
control code according to the invention: 

Fig. 3 ts a block diagram of another embodiment of 
a recording apparatus by an analog signal of a copy 
control code according to the invention: 

Fig. 9 is a block diagram of an embodiment of a copy 
system according to the invention: 

Fig. 10 iS a block diagram of another embodiment 
of a copy system according lo the invention: 


Fig. n IS a block diagram showing a consiruc:tcn 
of an example of a code reading unit m another em- 
bodiment of the copy system according io the in- 
vention: and 

5 

Fig. 12 is a block diagram showing a construction 
of an example of a code changing unit m another 
embodiment of the copy system according to the 
invention. 

w 

An embodiment of the invention will now be de- 
scribed hereinbelow with reference to the drawings. Fig. 
7 is a diagram showing a construction of an embodiment 
of a recording apparatus according to the invention. 

'5 In Fig. 7. an analog unit 900 has an information 

source 501 for generating an information signal to be 
recorded and a synthesizer 302 for synthesizing an in- 
formation signal 831 andacopy control code 333. A syn- 
thesis signal S34 from the synthesizer 302 is converted 

^0 into a digital signal by an ADC (analog/digital converter) 
321 . The digital signal is supplied to a digital unit 310. 

A copy control code generating unit 31 1 generates 
a copy control code 332 to control a copy prevention. 
The copy control code 332 is supplied to a spread spec- 

^5 trum unit 312 and is spread spectrum processed. The 
spread spectrum processed copy control code 333 is 
supplied to the synthesizer 302. A synthesis signal 535 
which was converted into the digital signal is supplied 
to an encoding unit 8 1 3. The encoding unit 5 1 3 encodes 

^0 digital information and its output 536 is supplied to a writ- 
ing unit 8 1 4. A write signal 337 from the writing unit 5 "i 4 
is recorded into a recording medium 3.1 5. By a construc- 
tion of Fig. 3. the copy control code of the same band 
as that of the analog signal of the information source 

^5 can be added. 

Fig. 3 shows another embodiment of a recording 
apparatus^according to the invention. As shown m Fig 
3. the analog unit 300 includes: a code reading unit 8 1 5 
for extracting the spread spectrum processed copy con- 

-^0 trol code multiplexed to the analog signal 331 from the 
information source 501: and a code changing unit 3i8 
for changing the copy control code. The code changing 
unit 9 1 9 generates the synthesis signal 334. in which :he 
copy control code which was spread spectrum prcc- 
essed was multiplexed to the analog information signal 
The synthesis signal 534 is converted into the digital sig- 
nal 335 by the ADC (analog/digital converter) 321 The 
digital signal 835 is supplied to the encoding unit 5 1 3 of 
the digital unit 8i0. An output signal of the ADC 32 1 s 

50 recorded into the recording medium 3i5 by the digital 
unit 310 in a manner similar to the foregoing emccdi- 
ment. As specific examples of the information to oe re- 
corded, there are audio information and/or video inrcr- 
mation. The recording medium 315 is a tape-shaped or 

ss diskshaped medium in which a digital signal can oe co- 
tically or magnetically recorded. 

A copy control code 338 extracted by the code reac- 
ing unit 316 is supplied to a copy control signal ccnt.'zi 
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unit = 1 7 The ZQniro\ unit 5 i 7 decodes the original copy 
control code and generates a copy control code 539 to 
be newly recorded. The copy control code 339 after the 
change is supplied to the code changing unit 5v3 and 
the copy control code m the synthesis signal 834 is 
changed. For example, when the original copy control 
code denotes ihat the copy is permitted or inhibited, the 
new copy control code is also made identical to the orig- 
inal copy control code. When the original copy control 
code denotes that the copy of one generation is permit- 
ted, the new copy control code is changed to a code 
indicative of the copy inhibition. 

When an onginal copy control signal 940 which is 
supplied from the copy control signal control unit 317 
denotes the copy permission, the writing unit 314 
records an output of the encoding unit 31 3 into the re- 
cording medium 9i 5. When the signal 340 denotes the 
copy inhibition, the wnting unit 314 doesn't record the 
output of the encoding unit 3 1 3 to the recording medium 
315 

As Will be explained hereinlaier the code reading 
unit 5 1 6 executes a process for an inverse spread spec- 
trum and generates the copy control code 338 and also 
generates the synthesis signal and a control signal 341 
for synchronization control to the code changing unit 
31 3. As will be explained hereinlater. the code changing 
unit 5 1 3 erases the onginal copy control code by the in- 
verse spread spectrum and. subsequently, synthesizes 
the new copy control code 339 by the spread spectrum. 
The code changing unit 5 13 receives the control signal 
341 which IS used for the synchronization control that is 
executed for the inverse spread spectrum from the code 
reading unit 31 6. 

The copy control code is. for example, a code of two 
bits and is information to instruct a control about the 
copy as shown below 

00. can be copied 

01 undefined 

10: copy cf one generation can be performed 

1 1 copy IS mnibited 

An embodiment of a copy system using a recording 
medium in which the synthesis signal to which the copy 
control code had been multiplexed has digitally been re- 
corded by the construction of Fig. 7 or 9 will now be de- 
scribed with reference to Fig. 9. In Fig. 9. a reproducing 
apparatus 900 reproduces a recording medium 901 in 
which a synthesis signal has digitally been recorded. 

In the reproducing apparatus 900. a read signal 93i 
outputted from the recording medium 901 for reproduc- 
tion IS set to a digital reproduction signal 932 by a read- 
ing unit 902 and is inputted to a decoding unit 903 and 
IS decoded into a digital decoding signal 933 by the de- 
coding unit 903. Further, the signal 933 is converted into 
an analog synthesis signal 934 by a 0 AC (digital/analog 
converter) 904 The analog synthesis signal 934 is sup- 
plied to an AOC 921 and an inverse spread spectrum 


unit 923 in a recording apparatus 920 through a com- 
munication path 911 of an analog interface 910 A cooy 
control code which was spread spectrum processec has 
been added to the analog synthesis signal 934 

^ In the recording apparatus 920. a digital information 

signal 935 from the AOC 921 is encoded by an encoding 
unit 922. An encoding signal 936 from the encoding unit 
922 IS supplied to a writing unit 925. A wnte signal 939 
from the writing unit 925 is recorded into a recording me- 

JO dium 926 for recording. A signal 937 which was inverse- 
ly spread by the inverse spread spectrum unit 923 is in- 
putted to a copy control code detecting unit 924 and a 
copy control code 938 is detected. The wnting unit 925 
is controlled by the copy control code 938. When the 

ts copy IS permitted in accordance with the copy control 
code 938- the writing is performed. When the copy is 
inhibited, the writing is inhibited. As mentioned above, 
by adding the copy control signal to the same band as 
that of the information source signal in an analogwise 

20 manner by the spread spectrum, there is ootained an 
effect such that even in the digital data recording appa- 
ratus connected in an analogwise manner the'recordmg 
can be controlled without extinguishing the copy control 
signal. 

■^s Fig. 10 shows another embodiment of a copy sys- 
tem according to the invention. In a manner similar to 
the embodiment of Fig. 9. the reproducing apparatus 
900 reproduces the recording medium 901. generates 
the analog synthesis signal 934 in which the analog m- 

^0 formation signal and the copy control code have been 
synthesized, and supplies the signal 934 to the reccrd- 
ing apparatus 920 through the communication path 9n 
of the analog interface 910. 

The analog synthesis signal 934 is supplied to a 

35 code reading unit 927 of the recording apparatus 920 
and a multiplexed copy control code 940 is extracted. A 
code changing unit 929 to change the copy control cede 
IS provided. The code changing unit 929 generates a 
synthesis signal 945 m which the spread spectrum proc- 

-^0 essed copy control code has been multiplexed to ;h9 
analog information signal. The synthesis signal 945 :s 
converted into the digital signal 935 by the ADC 92 1 
The digital signal is supplied to the encoding unit 922. 
In a manner similar to the foregoing embodiment, the 

J5 output signal of the ADC 92 1 is recorded into the record- 
ing medium 926 by the encoding unit 922. 

The copy control code 940 extracted by the ccce 
reading unit 927 is supplied to a copy control coce con- 
trol unit 929. The control unit 928 decodes the original 

^0 copy control code 940 and generates a copy central 
code 941 to be newly recorded. The copy control ccce 
941 after the change is supplied to the code changing 
unit 929 and the copy control code in the synthesis sig- 
nal 945 IS changed. For example, when the original copy 
control code indicates the copy permission or cccy in- 
hibition, the new copy control code is also made :centi- 
cal to the original copy control code When the oric:r.3i 
copy control code denotes the permission of the crcy 
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of one generation ;r.e new cooy control code is changed 
to the code mcicative of the copy inhibition. 

As will be explained hereiniater the code reading 
unit 927 executes a process of the inverse spread spec- 
trunn. generates the copy control code 940. and also 
generates :he synthesis signal and a control signal 9*13 
which is used for synchronization control to the code 
changing unit 929 As will be explained hereiniater. the 
code changing unit 929 erases the original control code 
by the inverse spread spectrum which was sync control- 
led by the control signal 943 and. subsequently, synthe- 
sizes the new copy control code 94 1 by the spread spec- 
trum. 

Fig. 11 shows an example of the code reading unit 
927 (similar to 91 6 as well). The synthests signal 934 is 
supplied to a multiplier il and a sync control circuit 1 2. 
A PN (pseudo notse) code from a PN code generator 1 4 
is supplied to the multiplier 11 and sync control circuit 
1 2. The sync control circuit 1 2 extracts the timing signal 
943 by using a fact that the PN code has a steep auto- 
correlation. An oscillating frequency and a phase of an 
oscillator 1 3 are controlled by the extracted timing signal 
943 and an output signal of the oscillator 1 3 is supplied 
to the PN code generator 14 The PN code generated 
from the output of the oscillator 1 3 which was sync con- 
trolled and the synthests signal 934 are multiplied by the 
multiplier 1 1 . so that the demodulated copy control code 
940 is derived from the multiplier 11. The copy control 
code 940 IS supplied to the control unit 929. 

As a PN code, an M sequence (maximum length 
sequence). GOLD code, or the like can be used. In case 
of the M sequence, for example, the former half se- 
quence of Its period and one bit on the lower significant 
side of the copy control code (two bits) are multiplied. 
The latter half sequence of the period and one bit on the 
higher significant side are multiplied and the modulation 
of the spread spectrum is executed. A way of modulating 
the copy control code by the spread spectrum is not lim- 
ited to such an example but other various methods can 
be used. For example, after the copy control code was 
linear-modulated, the spread spectrum modulation can 
be also performed. The invention is not limited to the 
direct modulation but the signal can be also modulated 
by a frequency hopping method or a lime hopping meth- 
od. Further different PN codes can be also used for the 
spread spectrum and a few kinds of orthogonal codes 
can be also multiplied. 

Fig. 1 2 shows an example of the code changing unit 
929 (similar to 813 as well). The synthesis signal 934 is 
supplied to a subiractor 3i. A signal generated by a 
spread modulating unit 20 ts supplied to the subtractor 
31 The modulating unit 20 is constructed by a multiplier 
21. an oscillator 23. and a PN code generator 24. The 
sync control signal 943 from the code reading unit 927 
<5 supplied to the oscillator 23. An output of the oscillator 
23 IS supplied to the PN code generator 24 and the PN 
code in which a frequency and a phase are the same as 
those upon modulation is generated Same information 


94 la as the copy control code extractea by the reaoing 
unit 927 fs supplied from the control unit 92S to the mul- 
tiplier 21 . Therefore, by supplying an output of the mul- 
tiplier 21 to the subtractor 3i the modulation copy ccn- 

s troi code included in the synthesis signal is erased. 

An output signal of the subtractor 31 is supplied to 
an adder 32. A signal generated by a spread modulating 
unit 40 is supplied to the adder 32. The modulating unit 
40 is constructed by a multiplier 41 and a PN code gen- 

fO orator 44. The output of the oscillator 23 of the modu- 
lating unit 20 is supplied to the PN code generator 44 
and a PN code in which a frequency and a phase are 
the same as those upon modulation is generated. A 
copy control code 941 b to be newly added is supplied 

^5 from the control unit 929 to the multiplier 41 Therefore, 
by supplying an output of the multiplier 41 to the adder 
32. the copy control code can be newly added. 

According to the above embodiment, the copy con- 
trol code IS synthesized in an anatogwise manner in the 

^0 invention, however, information to be synthesized is not 
limited to the copy control code. For example, it is also 
possible to modulate copyright management informa- 
tion by the spread spectrum together with the copy con- 
trol code and to multiplex the resultant modulated infor- 
ms mation to the analog information signal. The copyright 
management information is information that is neces- 
sary for a right management of the name of author, re- 
version of the right regarding a literary work, use condi- 
tions, identification number, and the like. 

^0 Further, the invention is not limited to the case of 
recording into the recording medium but can be also ap- 
plied to a case of transmitting the analog information sig- 
nal bv - wire or a radio manner Namely, addition infor- 
mation which was modulated by the spread spectrum 

55 can be also added to the analog information signal to 
be transmitted. On the reception side, the addition infor- 
mation fs delected by the inverse spread spectrum and. 
on the basis of it. for example, the permission or mnibi- 
tion of the reproduction of the analog information signal 

-^0 on the reception side is controlled. 

According to the invention, by spread spectrum 
processing the addition information such as a copy con- 
trol signal or the like, the band is widened and the addi- 
tion information ts added to the signal band of the infor- 

-15 mation source, the copy control signal cannot be deleted 
by a filter or the like So long as the synchronization can - 
not be obtained for the timing when the spread spectrum 
IS performed, it is difficult to perform not only the detec- 
tion of the copy control signal but also the detection of 

50 the addition of the signal. Therefore, according to the 
invention, the copy control can be certainly executed. 
According to the invention, since the spread spectrum 
processed signal is added, an influence by a deteriora- 
tion or the like is hardly exerted on the original data. Ac- 

55 cording to the invention as mentioned above even after 
the digital signal was 0/A converted, the copy control 
signal is not deleted. Therefore, the copy can be pre- 
vented for the digital data recording apparatus wmcn s 
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connected tn an anaiogwise manner and the copy con- 
trol signal is aiso presen/ed even tn the signal recorded 
m the analog recording apparatus. There is a very high 
copy prevention effect. Further by multiplying the kind 
of spread spectrunn and the orthogonal functions, an 
amount of information which can be added can be freely 
controlled. 

The present invention is not limited to the foregoing 
embodiments but many modifications and variations are 
possible within the scope of the appended claims of the 
invention. 


S. An information signal recording apparatus compris- 
ing: 

an information reading circuit to which an ana- 
log synthesis signal of a mam information Signal 
and a copy control signal that was spread soec- 
trum processed is supplied and which executes 
an inverse spread spectrum processed to said 
spread spectrum processed copy control sig- 
nal, thereby reproducing said copy control sig- 
nal: 


Claims 

1. An information signal synthesizing apparatus com- 
prising: 

an information source for generating a main in- 
formation signal: 20 

a sub information source for generating a sub 
information signal: 

a spread spectrum circuit for performing a 
spread spectrum process to said sub informa- 
tion signal which is supplied from said sub in- 
formation source, and 

a synthesizer for forming a synthesis informa- JO 
uon signal by synthesizing said sub information 
signal which is supplied from said spread spec- 
trum circuit and was subjected to said spread 
spectrum process and said mam information 
Signal from said information source. 35 

2. An apparatus according to claim 1. wherein said 
sub mformation signal is a copy control signal to 
control a permission and an inhibition of a copy of 
said mam information signal. jo 

3. An information signal recording apparatus compris- 
ing: 

an information signal synihesismg apparatus 
according to claim l or 2: and 

a recorder for recording said synthesis mforma- 
!ton signal formed by said synthesizer to a re- 
cording medium. so 

4. An apparatus according to claim 3, further having 
an analog/digital converter for converting said syn- 
thesis signal formed by said synthesizer into a dig- 
ital signal. 55 

and wherein said recorder records said syn- 
thesis signal as a digital signal. 


an analog/digital converter for convening said 
synthesis signal into a digital signal: and 

a recorder to which the digital output signal of 
said analog digital converter and said copy con- 
trol signal from said information reading circuit 
are supplied and in which a permission and an 
inhibition of a recording of said digital output 
signal to a recording medium are controlled m 
accordance with said copy control signal 

6. An information signal synthesizing apparatus com- 
prising: 

an mformation reading circuit to which a syn- 
thesis signal of a main mformation signal and a 
sub information signal which was spread scec- 
trum processed is supplied and which executes 
an inverse spread spectrum process to said 
spread spectrum processed sub information 
signal and reproduces said sub information sig- 
nal and outputs said mam information signal. 

a sub mformation signal control circuit for 
changing said sub information signal which s 
supplied from said information reading c:rcuit. 
thereby forming a changed sub information sig- 
nal: and 

a synthesizer to which said changed sub mfor- 
mation signal from said sub information signal 
control circuit and said mam mformation signal 
from said information reading circuit are suo- 
plied and which forms a synthesis signal of said 
changed sub information signal which was 
spread spectrum processed and said mam in- 
formation signal. 

7. An information signal recording apparatus ccm.pns- 
mg: 

an information reading circuit to which a syn- 
thesis signal of a mam information signal and a 
spread spectrum processed copy control signal 
IS supplied and which executes an inverse 
spread spectrum process to said spread spec- 
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tf'jm processed copy control signal, reproduc- 
es said copy control signal, and outputs said 
mam informaiton signal; 

a copy control signal control circuit for changing 5 
said copy control signal which is supplied from 
said reading circuit, thereby forming a changed 
sub information signal: 

a synthesizer to which said changed sub ihfor- 
mation signal from said sub information signal 
control circuit and said main information signal 
from said information reading circuit are sup- 
plied and which forms a synthesis signal of said 
changed sub information signal which was '5 
spread spectrum processed and said main in- 
formation signal; and 

a recorder in which a permission and an inhibi- 
tion of a recording of said synthesis information 20 
signal formed by said synthesizer toa recording 
medium are controlled in accordance with said 
copy control signal. 

8. An information signal synthesizing method of com- 25 
prising the steps of: 

generating an analog main information signal: 
generating a sub information signal; 

30 

executing a spread spectrum process to said 
sub information signal: and 

forming a synthesis information signal by syn- 
thesizing said spread spectrum processed sub ^5 
information signal and said main information 
signal from said information source. 

9. An information signal recording method comprising 

the steps of: -lo 

executing an inverse spread spectrum process 
to a spread spectrum processed copy control 
signal from an analog synthesis signal of a main 
information signal and said spread spectrum ^5 
processed copy control signal and reproducing 
said copy control signal: 

convening said synthesis signal into a digital 
signal: and so 

controlling a permission and an inhibition of a 
recording of said digital output signal to a re- 
cording medium m accordance with said copy 
control signal. 55 

10. An information signal synthesizing method com- 
prising the steps of: 


an inverse spread spectrum process to a 
spread spectrum processed sub information 
signal from a synthesis signal of a mam mfor- 
mation signal and said spread spectrum proc- 
essed sub information signal, reproducmg said 
sub information signal, and outputtmg said 
mam information signal: 

changing said sub information signal and form- 
ing a changed sub information signal: and 

forming a synthesis signal of said changed sub 
information signal which was spread spectrum 
processed and said mam information signal 
from said changed sub information signal and 
said mam information signal. 
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Fig. 6 
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and information signal recording apparatus 


(57) A synthesis signal which was reproduced from 
a reproducing apparatus and converted into an analog 
signal includes an analog information signal and a copy 
control code. The copy control code is modulated by a 
spread spectrum. A code reading unit of the recording 
apparatus extracts a copy control code by an inverse 


spread spectrum. A code changing unit changes the 
copy control code by a spread spectrum as necessary. 
An output signal of the code changing unit is converted 
into a digital signal. The digital signal is subjected to 
processes necessary for recording and is recorded to a 
recording medium. 
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